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In the title compound, C16H12CIFO2S, the dihedral angle 
between the mean planes of the benzofuran and 2-fluoro- 
phenyl rings is 34.85 (6)°. In the crystal, molecules are hnked 
via pairs of C— H- ■ O hydrogen bonds, forming zigzag chains 
along [001]. The chains are Unked by C— H- ■ -jr interactions, 
forming a three-dimensional structure. 

Related literature 

For background information and the crystal structures of 
related compounds, see: Choi et al. (2010, 2013). 



b = 15.7819 (4) A 
c = 16.7231 (4) A 

= 104.370 (1)° 
V = 2914.07 (11) a' 
Z = 8 

Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r„i„ = 0.678, r„„,, = 0.746 

Refinement 

R[F^ > 2a{F^)] = 0.037 

wR(F^) = 0.098 

S = 1.04 

3601 reflections 



Mo Ka radiation 
fi = 0.42 mm"' 
T = 173 K 

0.55 X 0.35 X 0.33 mm 



13530 measured reflections 
3601 independent reflections 
3105 reflections with / > 2a(I) 
Ri„, = 0.024 



192 parameters 

H-atom parameters constrained 
APmax = 0.43 e A"' 
Ap„i„ = -0.37 e A"' 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the C1/C2/C7/01/C8 luran ring. 



D-H-A 


D-H 


H - .4 


D-A 


D-H- - A 


C5-H5-02' 


0.95 


2.44 


3.2916 (19) 


149 


C15-H15yl-02' 


0.98 


2.45 


3.347 (2) 


152 


C16-H16B- ■ Cgl" 


0.98 


2.92 


3.641 (2) 


131 


Symmetry codes: (i) x, 


-V + l,z~^: (ii) 


— .V + J, — y - 


h|, -z + 1. 





Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Bran- 
denburg, 1998); software used to prepare material for publication: 
SHELXL97. 



CH, 




Experimental 

Crystal data 

C16H12CIFO2S 
Mr = 322.77 



Monoclinic, C2/c 
a = 11.3980 (2) A 
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Supporting information for this paper is available from the lUCr 
electronic archives (Reference: CV5456). 
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5-Chloro-2-(2-fluorophenyl)-7-methyl-3-methylsulfinyl-l-benzofuran 
Hong Dae Choi and Uk Lee 

1 . Comment 

As a part of our ongoing study of 5-chloro-7-methyl-3-methylsulfinyl-l-benzofuran derivatives containing 4-chloro- 
phenyl (Choi et al, 2010) and 4-fluorophenyl (Choi et al., 2013) substituents in 2-position, we report here he crystal 
structure of the title compound. 

In the title molecule (Fig. 1), the betizofuran unit is essentially planar, with a mean deviation of 0.004 (1) A from the 
least-squares plane defined by the nine constituent atoms. The 2-fluorophenyl ring is essentially planar, with a mean 
deviation of 0.004 (1) A from the least-squares plane defined by the six constituent atoms. The dihedral angle formed by 
the benzofuran ring system and the 2-fluorophenyl ring is 34.85 (6)°. In the crystal structure (Fig. 2), molecules are 
paired by C — H-Tr interactions (Table 1, Cgl is the centroid of the C1/C2/C7/01/C8 furan ring) into inversion dimers. 
These dimers are further linked by C — H--0 hydrogen bonds (Table 1), forming a three-dimensional supramolecular 
network. 

2. Experimental 

3-Chloroperoxybenzoic acid (77%, 224 mg, 1.0 mmol) was added in small portions to a stirred solution of 5-chloro-2-(2- 
fluorophenyl)-7-methyl-3-methylsulfanyl-l-benzofuran (276 mg, 0.9 mmol) in dichloromethane (40 mL) at 273 K. After 
being stirred at room temperature for 6h, the mixture was washed with saturated sodium bicarbonate solution and the 
organic layer was separated, dried over magnesium sulfate, filtered and concenfrated at reduced pressure. The residue 
was purified by column chromatography (hexane-ethyl acetate, 1 : 1 v/v) to afford the title compound as a colorless solid 
[yield 72%, m.p. 419^20 K; 0.51 (hexane-ethyl acetate, 1:1 v/v)]. Single crystals suitable for X-ray diffraction were 
prepared by slow evaporation of a solution of the title compound in ethyl acetate at room temperature. 

3. Refinement 

All H atoms were positioned geometrically and refined using a riding model, with C — = 0.95 A for aryl and 0.99 A for 
methyl H atoms. Uiso (H) = 1.2J7eq (C) for aryl and l.SUeq (C) for methyl H atoms. The positions of methyl hydrogens 
were optimized using the SHELXL-97's command AFIX 137 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound showing the atom numbering scheme. The displacement ellipsoids are 
drawn at the 50% probability level. The hydrogen atoms are presented as small spheres of arbitrary radius. 




4 :Cgl 



a 



Figure 2 

A view of the C — H- - 0 and C — Yi - K interactions (dotted lines) in the crystal structure of the title compound. H atoms 
not participating in hydrogen bonding were omitted for clarity [symmetry codes: (i) x, - >> + 1, z - 1/2; (ii) - x + 1/2, - y + 
3/2, - z+ 1; (iii)x, -y+ l,z+l/2]. 
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5-Chloro-2-(2-f1uorophenyl)-7-methyl-3-nniethylsulfinyl-1 -benzofuran 



Crystal data 

C16H12CIFO2S 
M,= 322.77 
Monoclinic, Cllc 
Hall symbol: -C 2yc 
a = 11.3980 (2) A 
fc= 15.7819(4) A 
c= 16.7231 (4) A 
P= 104.370(1)° 
F= 2914.07 (11) A3 

Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Radiation source: rotating anode 
Graphite multilayer monochromator 
Detector resolution: 10.0 pixels mm ' 
(p and CO scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
7^ = 0.678,7;^ = 0.746 

Refinement 

Refinement on 

Least-squares matrix: full 

R[F > 2(7(7^)] = 0.037 

wR{F^) = 0.098 

S= 1.04 

3601 reflections 

192 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 1328 

1.471 Mgm-3 
Melting point = 420^19 K 
Mo Ka radiation, i = 0.71073 A 
Cell parameters from 6112 reflections 
(9=2.3-28.3° 
/u = 0.42 mm-i 
r=173K 
Block, colourless 
0.55 X 0.35 X 0.33 mm 



13530 measured reflections 
3601 independent reflections 
3105 reflections with 7 > 2a(I) 
Rint = 0.024 

OnwL 28.3 , ^min 2.3 

/! = -15^15 

yt = -20^13 
/ = -22^22 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: difference Fourier map 

H-atom parameters constrained 

w = l/[cT^(F,^) + (0.0488P)2 + 2.3447/"] 

where P = (T^o' + 27='/)/3 
(A/a)^ = 0.001 
Ap^ax = 0.43 e A-3 
Ap™„ = -0.37e A-3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds m cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F^ against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^, 
conventional R- factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



y 



TI- *IU 

^iso ' ^-'ea 



SI 
Cll 
Fl 
01 



0.32997 (4) 
0.08168(4) 
0.41414 (9) 
0.48466 (9) 



0.67149 (3) 
0.41662 (3) 
0.83843 (6) 
0.65185 (7) 



0.68519 (2) 
0.42374 (3) 
0.64599 (7) 
0.49830 (6) 



0.02744(11) 
0.03932 (13) 
0.0411 (3) 
0.0241 (2) 
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HD 
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A O /I /1 1 
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A A1 1 * 
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Co 
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U.D4/ // (lU) 


\)A\)J\)5 (o) 


A AT2 ^ 

U.Uzj J (3 ) 




C7 
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0.59329 (9) 


A y1 T /I ^ ^ /A\ 

0.47455 (9) 


0.0223 (3) 




Co 
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C9 
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ClU 
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U.oz/UD (iU) 


A ^/lA^A /OA 
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Cll 


0.61223 (17) 


A OAA1 O /I 1 \ 

0.89018 (11) 


0.67021 (10) 


A A'^ ^ /I / /l\ 
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A C O A 1 
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0.9393 
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rllz 


U. /oo4 


A OOT 1 

0.9z3 1 


A /iOOO 
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A OAOTZ' /I 
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A Al AT 
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0.048* 
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0.74612 (11) 
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A HAAO 
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0.JO99 


A A-5A* 
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C15 


0.46317 (14) 


A C AO 

0.54748 (11) 


A O/fAOZ" /A\ 

0.34986 (9) 


0.0279 (3) 




H15A 


0.4437 


0.5025 


A O AO O 

0.3083 


A A /I sic 
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HI 

rll JO 








A AA9* 




H15C 


0.4550 


0.6028 


0.3223 


0.042* 




C16 


0.18856 (15) 


0.72430 (12) 


0.64558 (11) 


0.0373 (4) 




H16A 


0.1382 


0.6906 


0.6008 


0.056* 




H16B 


0.2033 


0.7802 


0.6244 


0.056* 




H16C 


0.1468 


0.7310 


0.6898 


0.056* 




Atomic displacement parameters (A^) 




IP' LP^ 








IJ23 


SI 


0.0348 (2) 0.0279 (2) 


0.02088 (18) 


0.00321 (16) 


0.00929 (14) 


0.00125 (14) 


Cll 


0.0300 (2) 0.0385 (2) 


0.0518 (3) 


-0.01287 (17) 


0.01449 (17) 


-0.01152 (19) 


Fl 


0.0430(6) 0.0310(5) 


0.0536 (6) 


0.0006 (4) 


0.0199 (5) 


-0.0065 (5) 


01 


0.0255 (5) 0.0245 (5) 


0.0229 (5) 


-0.0035 (4) 


0.0071 (4) 


-0.0021 (4) 


02 


0.0598 (8) 0.0311 (7) 


0.0356 (6) 


0.0043 (6) 


0.0243 (6) 


0.0098 (5) 


CI 


0.0282 (7) 0.0225 (7) 


0.0200 (6) 


0.0016 (6) 


0.0067 (5) 


0.0014 (6) 


C2 


0.0252 (7) 0.0221 (7) 


0.0220 (6) 


0.0023 (6) 


0.0071 (5) 


0.0024 (6) 


C3 


0.0245 (7) 0.0262 (8) 


0.0279 (7) 


0.0001 (6) 


0.0096 (5) 


0.0017 (6) 


C4 


0.0223 (7) 0.0244 (8) 


0.0327 (8) 


-0.0039 (6) 


0.0068 (6) 


0.0001 (6) 


C5 


0.0270 (7) 0.0242 (7) 


0.0261 (7) 


-0.0004 (6) 


0.0062 (5) 


-0.0031 (6) 


C6 


0.0251 (7) 0.0230 (7) 


0.0230 (6) 


0.0015 (6) 


0.0073 (5) 


0.0009 (6) 


C7 


0.0226 (6) 0.0215 (7) 


0.0227 (6) 


-0.0016(6) 


0.0057 (5) 


0.0015 (6) 


C8 


0.0284 (7) 0.0224 (7) 


0.0203 (6) 


0.0008 (6) 


0.0050 (5) 


0.0005 (6) 


C9 


0.0306 (7) 0.0230 (7) 


0.0212 (6) 


-0.0030 (6) 


0.0042 (5) 


0.0022 (6) 


CIO 


0.0371 (8) 0.0279 (8) 


0.0260 (7) 


-0.0014(7) 


0.0092 (6) 


0.0022 (6) 


Cll 


0.0528 (10) 0.0258 (8) 


0.0301 (8) 


-0.0062 (8) 


0.0090 (7) 


-0.0024 (7) 


C12 


0.0448 (10) 0.0337 (9) 


0.0352 (9) 


-0.0146 (8) 


0.0026 (7) 


-0.0003 (7) 
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C13 
C14 
C15 
C16 



0.0329 (8) 
0.0321 (8) 
0.0287 (7) 
0.0358 (8) 



0.0390 (10) 
0.0291 (8) 
0.0310(8) 
0.0336 (9) 



0.0452 (10) 
0.0353 (8) 
0.0266 (7) 
0.0448 (9) 



-0.0094 (8) 
-0.0034 (7) 
-0.0007 (6) 
0.0079 (7) 



0.0061 (7) 
0.0071 (6) 
0.0119(6) 
0.0140 (7) 



0.0005 (8) 
-0.0016 (7) 
-0.0030 (6) 
0.0015 (8) 



Geometric parameters (A, °) 



SI— 02 
SI— CI 
SI— C16 
CU— C4 
Fl— CIO 
Ol— C7 
01— C8 
CI— C8 
CI— C2 
C2— C7 
C2— C3 
C3— C4 
C3— H3 
C4— C5 
C5— C6 
C5— H5 
C6— C7 
C6— C15 



1.4906 (13) 
1.7712 (14) 
1.7892 (17) 
1.7464(15) 
1.3554(19) 
1.3755 (17) 
1.3805 (17) 
1.359 (2) 
1.446 (2) 
1.3922 (19) 
1.398(2) 
1.375 (2) 
0.9500 
1.402 (2) 

1.384 (2) 
0.9500 

1.385 (2) 
1.4992(19) 



C8— C9 
C9— CIO 
C9— C14 
CIO— Cll 
Cll— C12 
Cll— HU 
C12— C13 
C12— H12 
C13— C14 
C13— H13 
C14— H14 
C15— H15A 
C15— H15B 
C15— H15C 
C16— H16A 
C16— H16B 
C16— H16C 



1.460 (2) 

1.385 (2) 

1.400 (2) 

1.375 (2) 

1.385 (3) 

0.9500 

1.384 (3) 

0.9500 

1.383 (2) 

0.9500 

0.9500 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 



02— SI— CI 
02— SI— C16 
CI— SI— C16 
C7— 01— C8 
C8— CI— C2 
C8— CI— SI 
C2— CI— SI 
C7— C2— C3 
C7— C2— CI 
C3— C2— CI 
C4— C3— C2 
C4— C3— H3 
C2— C3— H3 
C3— C4— C5 
C3— C4— Cll 
C5— C4— Cll 
C6— C5— C4 
C6— C5— H5 
C4— C5— H5 
C5— C6— C7 
C5— C6— C15 
C7— C6— C15 
Ol— C7— C6 
01— C7— C2 



105.41 (7) 
105.47 (8) 
98.30 (8) 
106.28 (11) 
107.26 (12) 
126.15(11) 
125.63 (11) 
119.11 (13) 
104.79 (12) 
136.09(13) 
116.22(13) 
121.9 
121.9 

123.95 (14) 
118.62(12) 
117.43 (12) 
120.40 (14) 
119.8 
119.8 

115.15 (13) 

123.42 (13) 

121.43 (13) 

123.96 (13) 
110.89(12) 



CIO— C9— C8 
C14— C9— C8 
Fl— CIO— Cll 
Fl— CIO— C9 
Cll— CIO— C9 
CIO— Cll— C12 
CIO— Cll— Hll 
C12— Cll— Hll 
C13— C12— Cll 
C13— C12— H12 
Cll— C12— H12 
C14— C13— C12 
C14— C13— H13 
C12— C13— H13 
C13— C14— C9 
C13— C14— H14 
C9— C14— H14 
C6— CI 5— HI 5 A 
C6— C15— H15B 
H15A— C15— H15B 
C6— C15— H15C 
H15A— C15— H15C 
H15B— C15— H15C 
SI— C16— H16A 



122.68 (14) 
120.21 (14) 
117.93 (15) 
118.68 (14) 
123.37 (16) 
118.47(16) 
120.8 
120.8 

120.00(16) 

120.0 

120.0 

120.57(17) 
119.7 

119.7 

120.54 (16) 

119.7 

119.7 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 
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1 TA n C /I £\ 

179.75 (16) 


01 — 08 — 09 — CIO 




143.19 (14) 


C2 — CJ — C4 — CD 


0.7 (2) 


f~^^ r~*o /^A a 
CI — C8 — C9 — C14 




\ An y1A/'10^ 

i4/.49 (18) 


C2 — C3 — C4 — CI 1 


—179.56 (11) 


^1 /~^0 /~<A n^ 1 A 

0 1 — 0 8 — C9 — 0 1 4 




'> '> T A /I A\ 

—33.30 (19) 


C3 — C4 — C5 — Co 


0.1 (2) 


0 1 4 — 09 — 0 1 0 — F 1 




1 '7 '7 /I IN 

\112i (13) 


CU — C4 — C5 — Co 


1 T A ^1 / 1 1 \ 

—179.61 (11) 


r^O /"'A /"^ 1 A "Ol 

08 — 09 — CIO — rl 




0.6 (z) 


r^A r^z /^/c r^n 
C4 — C5 — Co — C / 


-0.5 (2) 


C14 — C9 — CiU — Oil 




-1.0 (2) 


C4 — C5 — Co — C 1 5 


1 nc\ CO /I /i\ 

179.58 (14) 


08 — C9 — CIO — Oil 




—177,64 (15) 


Co — 01 — C7 — Co 


1 TA T /I / 1 "7 \ 

179.74 (13) 


Fl — 010 — Oil — 012 




-111. 91 (15) 


r^o /"^'i 

Co — 01 — C7 — C2 


0.56 (15) 


09 — CIO — Oil — 012 




A T /IN 

0.3 (2) 




—1 70 (14. ("1 


Pin P11 PT) PI"? 






C15— C6— C7— 01 


0.9 (2) 


011—012—013—014 




-0.3 (3) 


r^(^ ci r^o 
— L-O — / — L.Z 


A A /OA 

U.U (Z j 






0.5 (3) 


C15— C6— C7— C2 


179.97 (14) 


010—09—014—013 




1.1 (2) 


03— C2— 07— 01 


179.99 (12) 


08—09—014—013 




177.80(15) 


01—02—07—01 


-0.65 (16) 








Hydrogen-bond geometry (A, °) 










Cgl is the centroid of the C1/C2/C7/01/C8 furan ring. 








D—}i-A 


D—R 




D-A 


D—n-A 


05— H5-02' 


0.95 


2.44 


3.2916(19) 


149 


015— H15.4-02' 


0.98 


2.45 


3.347 (2) 


152 


016— H16S-Cgl" 


0.98 


2.92 


3.641 (2) 


131 



Symmetry codes: (i) x, -y+\,z-\l2; (ii) -x+1/2, -y+3/2, -z+1. 
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